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What is claimed is- 

1. An immersion silver plating bath composition comprising one or more sources of silver 
ions, water, one or more complexing agents and one or more carboxylic acid-substituted 
nitrogen-containing heterocyclic compounds, wherein the bath is free of ammonia and 
ammonium ions. 

2. The composition of claim 1 wherein the bath has a pH of > 7. 

3. The composition of claim 1 wherein the bath has a pH of > 8.5. 

4. The composition of claim 1 wherein the carboxylic acid-substituted nitrogen-containing 
heterocyclic compound is chosen from picolinic acid, quinolinic acid, nicotinic acid, fusaric acid, 
isonipecotic acid, nipecotic acid, pyridine dicarboxylic acid, piperazine carboxylic acid, pyrrole ' 
carboxylic acid and piperolinic acid. 

5. The composition of claim 1 wherein the carboxylic acid-substituted nitrogen-containing 
heterocyclic compound comprises a nitrogen-containing heterocyclic moiety chosen from 
pyridine, piperidine, piperazine, pyrrole, morpholine, pyrrolidine, triazole, and imidazole. 

6. The composition of claim 1 wherein at least one complexing agent is a mulitdentate 
ligand. 

7. The composition of claim 1 wherein at least one complexing agent is chosen from 
cyanide, pyridine; amino acids having from 2 to 10 carbon atoms; polycarboxylic acids; amino 
acetic acids; pyridine carboxylic acid and pyridine dicarboxylic acid; alkylene polyamine 
polyacetic acids, polyamines; citrates; tartrates; N,N-di-(2-hydroxyethyl)glycine; gluconates; 
lactates; crown ethers; cryptands; polyhydric compounds; heteroaromatic compounds; thio- ' 
containing ligands and aminoalcohols. 

8. A method of depositing a layer of silver on a substrate comprising the step of contacting a 
substrate having a layer of a metal that is less electropositive than silver with an immersion silver 
plating bath comprising one or more sources of silver ions, water, one or more complexing 
agents and one or more carboxylic acid-substituted nitrogen-containing heterocyclic compounds, 
wherein the bath is free of ammonia and ammonium ions. 

9. The method of claim 8 wherein the bath has a pH of > 7. 
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10. The method of claim 8 wherein the bath has a P H of > 8.5. 

1 1 • The method of claim 8 wherein the carboxylic acid-substituted nitrogen-containing 

carboxylic acid and piperolinic acid. 

12. The method of claim 8 wherein me carboxylic acid-snbstitnted nitrogen-containing 
oererocychc componnd comprises a m to gen-co»taimng heterocyclic moiety chosenZ 
pyndme, p.pertdine, pipeline, P y™ le , moIpho , inei ^ ^ ^ 

B. The method of claim 8 wherem a, leas, one complexing agent is a mumdentate hgand 
K The method of e.aim 8 wherein at ,eas, one compiexing agent is chosen from cyanide 

r r T h3Vi " 8 ^ 2 ,0 10 — cetic 

actds, pyrrdme camoxyUe acid and pyridine dtcarboxylic acid; alxylene polyamine poiyaeetre 

Z^^^^ — ecomponnd„h,o.co„, a i„mg 
15. A method of improving the thickness nniformity of a layer of silver deposited from an 

componnds, one or more soarces of silver ions, water and one or mote eom pl exi„g agents- and b) 
— n stiver plating bath for a period of time sofficien, to deposit a desired sdver layer. 
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